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An Analysis of 169 Personally-Observed Cases of 
Appendicitis. 

I N studying the symptoms and conditions present in the series 
of cases of appendicitis herewith presented, due regard has 
been given to those practical questions involved in the eti¬ 
ology, diagnosis, and treatment of the disease. These relate 
mainly to: (1) the disease and its complications, and (2) to the 
operative procedure and its results. 

The principal facts bearing upon the disease and its com¬ 
plications are grouped as follows : (1) Sex ; (2) age; (3) previous 
attacks; (4) the symptom of constipation; (5) the method of 
onset; (6) the symptom of abdominal pain; (7) the symptom of 
vomiting; (8) the symptom of abdominal tenderness; (9) the 
symptom of chill or rigor; (10) the symptom of fever; (n) the 
symptom of muscular tension; (12) the symptom of tumor; (13) 
the complications and sequelae of the disease. 

The principal facts bearing upon the operative procedure and 
its results are grouped as follows: (1) The various incisions em¬ 
ployed ; (2) the adhesions encountered; (3) the condition of the 
peritoneal cavity; (4) the various methods of dealing with the 
appendix employed ; (5) the clinical anatomy of the appendix as 
disclosed by the operation; (6) the condition of the appendix 
when removed ; (7) the presence or absence of foreign bodies or 
faecal matter in the cavity of the appendix; (8) the relation be¬ 
tween the time of the operation and the result in acute cases; 
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(9) complications and sequelae of the operation; (10) the sub¬ 
sequent history and mortality in cases operated upon, but in 
which the appendix was not removed; (11) a summary of the 
results of the operation; (12) an analysis of cases not operated 
upon ; (13) cases in which the diagnosis was doubtful, the pres¬ 
ence of appendicitis was suspected, but in which exploratory 
operation revealed conditions other than appendicitis. 

The Disease and its Complications. 

Scx< —Of the total number of cases coming under observa¬ 
tion up to this time, 169 in number, the disease occurred 142 
times in males and 35 in females. 

The relation of the sex of the patient to the frequency of 
the disease is a matter of general comment. It has been sug¬ 
gested that its apparently less frequent occurrence in females 
heretofore was due to the increased difficulties in diagnosis, owing 
to the fact that acute diseases of the uterine adnexa simulated, to 
some extent, appendicitis, and that the disease really occurs with 
as great frequency in the female as in the male, but that it is 
more frequently overlooked in the former. While this seems 
plausible at first sight, the experience of those who have of 
recent years been brought in contact with the disease and have 
observed a large number of cases still seems to essentially bear 
out the views originally held,—viz., that the disease occurs in 
males from four to five times as frequently as in females. 

The reasons advanced for this very decided comparative 
immunity of the female sex from appendicitis have been unsatis¬ 
factory heretofore. Morphological differences would naturally 
first attract the attention of the original investigator. The pres¬ 
ence or absence of structural variations have not, to my knowl¬ 
edge, been determined as between the two sexes. Histologically, 
so far as I am aware, the appendix of the female is identical with 
that of the male. In its location and direction, the differences are 
not sufficiently marked to even base a theory upon. 1 The nerve- 
supply is believed to be precisely the same in the two sexes. 

The existence of a process of peritoneum passing from the 


See Prof. J. D. Bryant's table, Annals of Suroery, February’, 1893, p. 164. 
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right ovary to the meso-appendix (the appendiculo-ovarian liga¬ 
ment of Clado) was not demonstrated to exist in but a single 
instance in ten cases studied with reference to this point. When 
present, it is believed to assure some degree of immunity against 
the disease by increasing the blood supply, and thus increasing 
the local vital resistance. 

The only other anatomical variation, as occurring between 
the sexes, which has been noted, is that relating to the arrange¬ 
ment of the lymphatic vessels. Between the folds of the appen¬ 
diculo-ovarian ligament of Clado, the latter observer has noted the 
existence of lymphatic channels which establish a communication 
between the lymphatics of the ovary and those of the appendix. 
In how far this freedom of communication between the lymphatic 
vessels of one organ and those of another may serve in affording 
protection of either the one or the other against diseased conditions 
cannot, in the light of our present knowledge, be intelligently dis¬ 
cussed. While, generally speaking, the lymphatic vessels of the 
appendix pass directly into the appendicular lymphatic ganglion 
which lies in the angle formed by the appendix and the caecum, this 
arrangement may vary, particularly in the case of the female. In 
at least one instance of appendicitis occurring under my observation 
in a female child of eight years, there existed a chain of enlarged 
lymphatic glands along the free border of the meso-appendix. 
Some of these were as large as the tip of the little finger, and 
were so located as to bring more or less pressure to bear upon 
the appendicular artery. The appendix, in this case, was gan¬ 
grenous at its distal extremity. 

Age .—-The age of the youngest in the series was two and a 
half years, while that of the oldest was sixty-eight. The first 
named was a case in which the disease was evidently of tubercular 
origin, and tubercular peritonitis followed. This was the only 
case which occurred under five years of age. Eight cases were 
between five and ten years; twenty-one were between ten and 
fifteen; twenty-nine were between fifteen and twenty ; forty-three 
were between twenty and twenty-five; twenty-three were between 
twenty-five and thirty; twenty-eight were between thirty and 
forty ; and sixteen were over forty. 
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It is evident that the disease is comparatively rare at the two 
extremes of life; that it is most frequently observed during the 
period of life representing, first, the most rapid growth of the 
individual, and, second, that in which the greatest functional 
activity is present, is also apparent. The greater preponderance 
of living individuals under forty might account to some extent for 
the comparative infrequency of the disease in those at and above 
middle life, but this does not account for its comparative infre¬ 
quency at certain other periods of life. 

While it is true that the lymphoid element, of which the 
appendix is largely made up, is usually most abundant in children, 
it is by no means absent in the aged. The appendix is rich in 
lymphoid tissue in children under five years of age. Kelynack 
has observed it in abundance in an old woman of sixty-two. In 
a new-born child he likewise found the Lieberkiihn crypts excep¬ 
tionally numerous and well-marked. The structure of the appen¬ 
dix in this respect is strikingly like that of the tonsil, and, like 
the latter, presents a lessened resistance to the influences which 
produce diseased conditions. The proportion of lymphoid tissue 
present at the different periods of life does not present sufficient 
variations to serve as an etiological factor in determining its occur¬ 
rence at one time of life oftener than another. 

It has been asserted that differences in the arrangement of 
the mucous membrane about the appendico-caxal aperture, 
which forms, by its loose and somewhat folded shape, a sort of 
valve, first described by Gerlach, exist between this as found in 
youth and in old age. Such differences, if they ever exist, are 
not by any means constant, inasmuch as this anatomical pecu¬ 
liarity forms only an insufficient valve at best, is most frequently 
but a slight ridge or prominence, and may be absent altogether 
at any period of life. Both Kelynack and Clado, as well as Laf- 
forgue, deny that any such valve exists. Variations in this 
particular, as well as in the actual size of the orifice of com¬ 
munication between the appendix and the caecum, occurring as 
between young adult life on the one hand and old age upon the 
other, and which are not present at either extreme of life, have 
yet to be demonstrated. A large orifice is probably a safer 
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arrangement than a smaller one, if the pathological importance 
usually attributed to the presence of faecal matter is to be taken 
into account. This probably enters as a semifluid mass, and be¬ 
comes inspissated while in the cavity of the organ. Under such 
circumstances, a small orifice, while permitting the ingress of 
faecal matter, would prevent its egress, after its watery constitu¬ 
ents had been removed, and it had shaped itself to the lumen of 
the appendix. Faecal masses thus imprisoned may act as casual 
factors in the causation of the disease, but that whatever valve 
which controls the opening disappears with age, or that the orifice 
itself becomes widened with advancing years from atrophy of the 
mucous membrane at this part of the caecum, cannot be admitted 
without more accurate observations upon this point. 

Previous Attacks .—The number of cases in which this point 
was noted was 162. Of these twelve had suffered from one 
previous attack ; eighteen had suffered from two attacks ; eight 
had suffered from three attacks; and fifteen had suffered from more 
than three attacks. The longest time covered by the interval 
between the first attack and the present one was twelve years. 

In the study of the question of previous attacks and the in¬ 
fluence which an attack that has been recovered from possesses 
in the establishment of a predisposition to subsequent attacks, 
due attention must be paid to the probable pathological changes 
which follow the primary attack. If these have been but slight 
in extent, and particularly if they do not involve extensive lesions 
of the vessels or nerves, or alterations in the lumen of the organ 
or in the size of the appendico-caecal orifice, entire recovery may 
ensue, and all traces of an involvement of the organ, so far as 
symptoms are concerned, at least, disappear. On the other hand, 
endarteritis obliterans and changes in the peri- and endo-neurium, 
as first observed by Prof. Van Cott, contraction or closure of die 
opening leading to the cavity of the caecum, or obliteration of 
this altogether,—or with or without this change, the occurrence 
of a stenosis of any portion or portions of the appendix, without 
doubt, leads to a condition of affairs incompatible with complete 
recovery, as a rule, and a chronic inflammatory condition super¬ 
venes, due to lowering of the local vital resistance from circula- 
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tory disturbances and lesions of the trophic nerve-fibres, the 
retention of secretion within the closed cavity and continued but 
slow reinfection—or all of these influences combined. 

This constitutes the type known as chronic appendicitis. 
The occurrence of an indefinitely prolonged chronic condition, 
without the supervention of relapses more or less acute in char¬ 
acter, however, is probably of rare occurrence. The lowered 
vital resistance, combined with the presence of micro-organisms 
in the retained secretion, the latter of which forms a favorable soil 
or culture medium for the propagation of the former, lead, sooner 
or later, to a reinfection of sufficient virulence to induce either 
a subacute attack or a relapse to the conditions present in the 
primary attack. In this manner an acute attack is engrafted 
upon a chronic condition, and what is known as the chronic 
relapsing variety is produced. 

Of the fifty-one cases operated upon in which a history of 
one or more previous attacks was elicited, thirty were cases in 
which a chronic condition had supervened; of these eight were 
operated upon in an acute relapse, and are classified among the 
acute cases operated upon. The remaining twenty-two cases were 
of the same class (/.*., chronic relapsing cases), but were operated 
upon between the relapses, or in the period of so-called quiescence. 

The relapses in these cases of the chronic relapsing form of 
the disease are not necessarily of an acute character. In one 
case in my list a large number of subacute relapses, amounting 
to at least fifty in number, and extending over a period of eight 
years, occurred prior to the acute perforative attack during which 
he was finally and successfully operated upon. In another case 
the patient was able to identify thirty such attacks. This was 
also operated upon in an exceptionally acute attack and recov¬ 
ered. In a third case, that of one of my old hospital internes , 
the patient suffered thirteen relapses in less than two years. This 
case was successfully operated upon in the interval of the disease. 

The Method of Onset .—In the great majority of cases the 
onset of the attack was sudden. Of the entire number upon 
which this study is based (169), but eight occurred in which the 
attack was not sudden in character. So pronounced a feature is 
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this, the sudden development of the primary symptoms of the 
disease that, in differentiating between this and conditions for 
which it may be mistaken, only those among the latter which, in 
common with appendicitis, are characterized by a sudden onset, 
are ordinarily taken into account. 

The Symptom of Pain .—The first, and, at this stage of the 
disease, the most important of the cardinal symptoms of appen¬ 
dicitis is pain. This symptom ushered in the attack in 167 of the 
169 cases; in the other two cases pain was present but followed, 
instead of preceding, the other symptoms. In one of these cases a 
chill was the initial symptom, while in the other vomiting occurred 
at the very outset. Contrary to what has been the general belief 
in the past, in not more than one-fourth of the cases is the pain 
referred, at the commencement of the attack, to the region of the 
appendix itself. In thirty-eight cases of the present series the pain 
was referred to the right iliac region. In the remaining cases it 
was first referred to cither the peri-umbilical or the epigastric 
region, or both. In 119 of these the pain centred itself 
in the right iliac region in the course of from a half-hour to 
three hours, although the fact that the pain still continued to 
radiate to the neighborhood of the epigastrium frequently served 
to attract attention to the stomach as the source of the difficulty. 
Upon more than one occasion this circumstance has served to 
mislead the medical attendant, and led to delay in making a 
proper diagnosis. In four cases the seat of localized pain corre¬ 
sponded quire accurately with the site of a displaced caecum ; in 
three of these left-sided appendicitis existed, and in the other the 
caecum was located behind the liver. 

The pain was acute and lancinating in all of the cases ex¬ 
cept three ; in two of these it subsequently assumed a lancinating 
character, while in the third it continued dull and localized. In 
all three cases the appendix was extraperitoneally located. 

The Symptom of Vomiting .—This symptom was present in 
141 out of 167 cases. This, therefore, must be looked upon as 
a comparatively frequent event among the symptoms referable to 
the digestive tract. The relation which the vomiting bears to the 
symptom of pain, in the order of their occurrence, is likewise 
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strikingly constant. In but a single instance did the vomiting 
precede the pain. In five instances the vomiting occurred within 
three hours of the pain. In the remainder the pain preceded the 
vomiting by periods of time varying from three to twelve hours. 
Of the twenty-six cases in which vomiting did not occur, nausea 
was present in twenty-four. In two cases both nausea and vomit¬ 
ing were absent. 

That the symptoms of nausea and vomiting are to be looked 
upon as reflex phenomena rather than resulting from indigestion 
is suggested by the occurrence of these symptoms at a period of 
time more or less remote from the commencement of the attack, 
as well as the observation, repeatedly made, that the vomited 
material, when this consisted of partially digested food, was 
found to have reached a stage in the digestive process corre¬ 
sponding to the period of time which had elapsed since the in¬ 
gestion of the last meal. It is nevertheless true that, in a large 
number of instances of the disease which I have seen in consul¬ 
tation when the most favorable time for a safe operation had 
passed, the latter had been mistaken for an ordinary colic resulting 
from indigestion. 

The Symptom of Constipation .—Of 117 cases studied with 
especial reference to this point, the occurrence of this symptom 
was noted in forty-three. Of these a history of habitual consti¬ 
pation was obtained in thirty-three. Of the latter class twenty- 
five were females. Of the remaining sixty-four cases, in eight 
diarrhoea preceded or accompanied the attack. In the remaining 
cases a normal condition of daily movement of the bowels existed. 

As will be seen by the above, constipation does not play as 
important a role as a predisposing or exciting cause in my 
experience as has been attributed to it by others. Constipa¬ 
tion has been looked upon in its ^etiological relations to appen¬ 
dicitis, either, first, by fa!cal stasis at this portion of the large 
intestine, during which faecal matter is moulded into little masses 
by becoming embedded in the furrows between the ridges of 
mucous membrane of the caecum near the appendico-caecal aper¬ 
ture, and subsequently finding their way into the cavity of the 
appendix ; or, second, by this same stasis producing circulatory 
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disturbances and setting up a catarrhal inflammatory condition 
in the caecum which, by extension, invades the cavity of the ap¬ 
pendix. An impaction of faecal matter in the caecum, by obliter¬ 
ating the folds which guard the entrance to the appendix, thus 
permitting infectious material to gain ingress to the lumen of the 
organ whose vitality has been lowered by circulator)- disturbances 
or trophic nerve lesions, or both, would be quite as satisfactory 
an explanation as either of the above, providing the existence of 
Gerlach’s valve could be established. The fact that constipation 
is a disorder rather wide-spread in civilized communities, and apt 
to be present in quite a large number of diseases at their outset, 
should not be lost sight of in this connection. 

The Symptom of Abdominal Tenderness .—This symptom 
was present in all of the 169 cases. In 160 of the cases it was 
found to be present in the right iliac region in from one to six 
hours after the development of the first symptoms. In two cases 
which had advanced to the formation of large intraperitoneal 
collections of sero-purulent fluid, and which, prior to this develop¬ 
ment, were the subjects of provisional diagnoses in which the 
consideration of appendicitis did not enter, the statement was 
confidently made by the medical attendant that at no time was 
tenderness present in the right iliac region. In four cases tender¬ 
ness existed elsewhere than in the right iliac region. In one 
of these an autopsy revealed the caecum displaced upward and to 
the left, being located behind the umbilicus. In two cases the 
operative procedure revealed a similar location of the caecum. 
These were three cases of left-sided appendicitis, in the first 
one of which the diagnosis was made post-mortem. In the 
two succeeding cases, bearing in mind the possibilities suggested 
by my experience in the first, a diagnosis of left-sided appen¬ 
dicitis was made before the operation. Happily, one of these 
was seen sufficiently early to permit of a successful issue; the other 
had suffered a rupture of an appendical abscess and perished in 
consequence of the septic processes in progress before the opera¬ 
tion. In one case the tenderness was demonstrated to exist in the 
neighborhood of the gall-bladder; the operative procedure revealed 
the presence of the caecum behind the right lobe of the liver. 
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When the tenderness is strictly localized within an exceed¬ 
ingly small area, such, for instance, as would be represented by 
the finger-tip, it is known as point-tenderness. I am not at all 
certain that this symptom possesses the degree of importance 
frequently attributed to it, save in the very commencement of 
the existence of the tenderness, when, as pointed out by Mc- 
Burney, it is of decided value. The impingement of a single 
finger-tip, crowded with only moderate force into the centre 
of the right iliac region will cause pain, even in health. Much 
more reliance is to be placed upon the existence of marked ten¬ 
derness upon slight pressure in the right iliac region in gen¬ 
eral than upon tenderness which can only be elicited by consid¬ 
erable pressure, and within an area corresponding in size to the 
tip of a single finger. Where more or less diffused tenderness 
exists in the right iliac region, and to this is added a single point 
where the tenderness is extreme, this corresponding to the right 
rectus muscle at its dextral margin, and to a very small area, this 
symptom of point tenderness becomes of considerable diagnostic 
importance. In the absence of symptoms other than tenderness 
at a point which can be covered with a single finger-tip, care 
should be exercised lest too much stress be laid upon this 
symptom. 

Tenderness was frequently elicited, particularly after the first 
thirty-six to forty-eight hours, when adhesions had formed, by 
making pressure upon portions of the abdominal wall more or 
less remote from the site of the appendix. The tenderness was 
felt in the right iliac region, under circumstances of normal posi¬ 
tion of the caecum, although the pressure was made elsewhere. 
Its presence is believed to be due to dragging upon adhesions 
about the appendix, or the disturbance of the inflamed structures 
involved in the inflammatory process, in consequence of the 
transmitted pressure. In seventeen out of twenty cases in which 
the disease had advanced beyond the second day, and which 
were studied with reference to this point, pressure transmitted to 
the right iliac region from elsewhere in the abdominal region 
produced pain in the former locality. 

In twenty-seven out of thirty-nine cases, studied with refer- 
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ence to this point, adhesions were found to have formed between 
the dextral suiface of the caput coli and the lateral pelvic wall 
upon and after the second day. In consequence of this, pressure 
along the line of Poupart’s ligament gave rise to a degree of 
tenderness not to be obtained elsewhere. This was due to 
dragging upon the inflamed parts by the above-mentioned ad¬ 
hesions when pressure was made which tended to push the caput 
coli towards the median line. 

Tenderness in the loin has heretofore been thought to be a 
symptom of some importance, particularly in those instances in 
which the appendix is located extraperitoneally. In five out of 
130 cases this symptom was present. In two of these there was 
perforation posteriorly and infection of the retroperitoneal con¬ 
nective tissue. The fact as to whether the appendix was or was 
not located extraperitoneally could not be ascertained in these 
cases owing to the suppurative changes present. In the other 
three cases the extraperitoneal location of the appendix could be 
demonstrated. In this connection it may be mentioned that in 
two other cases which have come under my observation, although 
an extraperitoneal location of the diseased appendix was shown 
to exist by the operative procedure, yet tenderness in the loin was 
absent. 

The Symptom of Chill .—In six cases of the entire number a 
chill accompanied the first symptom of pain. In only two instan¬ 
ces did this amount to a rigor. In the remaining four cases chilly 
sensations were complained of. 

The occurrence of decided rigors is certainly not a promi¬ 
nent feature of the disease at any time in its course. Even in 
cases which pursue a suppurative course chills do not occur so 
frequently as in suppurative conditions elsewhere. 

The Symptom of Fever .—More or less febrile action followed 
the onset of the attack in 150 out of the 157 cases. In the remain¬ 
ing six cases fever occurred after six hours. In two of these the 
occurrence of fever was postponed until the second day of the 
disease. The highest temperature noted was 104° F. This was 
a case in which the disease occurred in connection with an attack 
of epidemic influenza. Ordinarily the temperature ranged from 
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99.4 0 to I02.5°F. during the first forty-eight hours. In three 
cases the temperature and pulse fell to normal just before the 
occurrence of primary perforation. In eight out of twenty-three 
cases of rupture of an encysted intraperitoneal sero-purulent col¬ 
lection, a decided lowering of the temperature and lessening of 
the pulse-rate took place just prior to the occurrence of this 
invariably fatal accident. 

The variations of pulse and temperature in this disease are 
such as to frequently mislead the practitioner as to the probable 
termination of the case. That absolutely no reliance is to be 
placed upon these as prognostic indications, particularly where 
they would seem to point to a favorable issue, cannot be too 
strongly insisted upon. Unless these as favorable prognostics are 
supported by an amelioration of other and more trustworthy 
symptoms, they should scarcely enter into the consideration at all. 

The Symptom of Muscular Tension .—The presence or 
absence of this symptom is recorded in 126 cases. In eighteen 
of these, in which general peritonitis existed, the entire mus¬ 
cular wall of the abdomen was either tense or rigid. A restric¬ 
tion of the tension or rigidity to the right rectus muscle was 
observed in ninety-nine cases. In ten cases, although the dis¬ 
ease was well under way, the previous administration of opium 
had modified the tension to a greater or less extent. In two 
acute cases the tension was not marked up to the second day of 
the disease, although there had not been administered sufficient 
opium to allay the pain. In twenty cases (chronic relapsing cases 
examined during the interval) no tension existed. In three chronic 
relapsing cases a tender tumor could be made out, and slight 
spasm of the rectus muscle took place and tenderness was 
elicited, upon pressure. The muscles of the loin were rigid in 
addition, or more or less tense, in five cases. Lordosis was 
observed in one case, that of a child. Flexion of the thighs 
upon the abdomen, due to tension of the extensor muscles of the 
thigh, was observed in three cases, exclusive of those in which 
general peritonitis existed. 

This absence of flexion of the thigh, the occurrence of which 
was formerly regarded as one of the most frequent symptoms of 
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appendicitis, is worthy of note from a diagnostic point of view. 
If former observations upon this point are to be regarded as trust¬ 
worthy, either the disease was restricted more frequently to in¬ 
stances in which the appendix was wholly or in part uncovered 
by peritoneum, or else the disease passed unrecognized until the 
surrounding peritoneal structures were extensively involved in the 
inflammatory process; most probably the latter. Cases which 
developed general peritonitis and perished prior to the develop¬ 
ment of this symptom were regarded as instances of idiopathic 
peritonitis, and lesions of the appendix or crecum were not sus¬ 
pected. In this manner only can be explained the frequency of 
this symptom in former times in connection with cases of so-called 
typhlitis, as compared with the present. 

The Symptom of Tumor .—In thirty cases of the series tumor 
was found to be present. The tumor made its appearance at peri¬ 
ods of time varying from twenty-nine hours to six days following 
the onset of the symptoms. Some of these cases were seen by me 
late in the disease, when the tumor was first detected. In these 
the tumor was probably present earlier in the disease. The 
occurrence of a tumor at the end of twenty-nine hours may be 
considered quite exceptional, as it occurred in but a single case. 
In these twenty-nine cases are included eleven out of twenty- 
two cases of chronic relapsing appendicitis examined and operated 
upon in the period of quiescence. 

The Operative Procedure and its Results. 

One hundred and fifty-two cases of this series were sub¬ 
jected to operation by abdominal section. 

The Incision .—In 117 cases the vertical incision, placed at 
the outer edge of the right rectus muscle, in the linea semi¬ 
lunaris, was employed. In twenty-nine cases the oblique incision 
in the right linea semilunaris, placed parallel with Poupart’s liga¬ 
ment and with its centre opposite to the anterior superior spinous 
process of the ilium, was employed. In four cases the oblique 
"["-incision, consisting of an incision carried from the centre of the 
oblique incision and at right angles to the same directly outward 
to the anterior superior spine. In one case an incision, supple- 
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mentary to the oblique incision, was carried from the upper limit 
of the latter obliquely upward and inward across the rectus, for 
the purpose of exposing the oecum which was found to lie behind 
the liver, was used. In three cases a median abdominal section 
was made. 

In the ordinary average case operated upon between the 
third and the fifth day the oblique and vertical incision have been 
found to be equally useful. They both permitted of a rather 
wide exploration and gave ready access to the parts about the 
caecum. They were extended, when necessary, from either end 
sufficiently to gain ample room. 

In cases operated upon in which tumor was present the in¬ 
cision was generally placed in such a manner as to include the 
longest diameter of the most prominent portion of the tumor. 
This brought the incision almost invariably in the direction of the 
oblique incision. In cases operated upon early in the attack, and 
in which a simple appendicectomy was done, as well as in recur¬ 
rent cases operated upon in the interval and in chronic relapsing 
cases operated upon during the period of quiescence, the oblique 
incision was employed. The oblique "["-incision was used in cases 
in which it was not deemed best to dispense with drainage alto¬ 
gether, but in which it was considered a desideratum to close 
immediately the primary incision in the abdominal wall. In these 
cases a small gauze drain was brought out of the portion of the 
incision running towards the anterior spine, the oblique incision 
being closed. In this manner drainage was secured, and that 
portion of the wound which was the last to close, and which 
necessarily thereafter constituted the weakest portion of the ab¬ 
dominal wall, was so placed as to be the least likely to give rise 
to ventral hernia. 

In the majority of the cases operated upon, in which no pus or 
sero-purulent fluid was thought to be present, the Trendelenburg 
position was chosen. The pelvis of the patient was raised about 
one-fourth the distance assumed in the complete Trendelenburg 
position, in the commencement in all acute cases in which doubt 
existed as to the presence or absence of fluid about the appendix. 
This position, while it gives the assistant good control of the 
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intestines, is convenient to the operator, and permits turning the 
patient upon his right side in case it becomes necessary to obtain 
the aid of gravity in getting rid of fluid about the site of the 
operation. With the table at an angle representing about one- 
fourth that assumed in the complete Trendelenburg position, the 
patient is placed most conveniently in relation to the operator 
and his assistants; this position is also sufficiently near to the 
horizontal to permit of ready manipulation in cases in which an 
abscess or encysted intraperitoneal fluid is present. 

The length of the incision necessarily varied according to 
the necessities of the individual cases. In those operated upon 
in the intervals of quiescence among the recurrent and chronic 
relapsing cases, it was possible to secure sufficient room for the 
removal of the organ by the employment of an incision from one 
and a half to three inches in length. In cases in which it was 
found necessary to follow encysted intraperitoneal collections of 
sero-purulent fluid, more extensive incisions were found to be 
necessary in order to cleanse and drain these thoroughly. In 
instances of abnormally-placed or extraordinarily-long appendices 
the original incision, whether obliquely or vertically placed, was 
extended in a direction either upward or downward, to meet the 
exigencies of the particular case. In some instances, under these 
circumstances, an eight- or nine-inch incision became necessary. 

The Adhesions .—The rapidity with which adhesions formed 
was found to vary greatly in different cases. Protecting walls of 
adhesions were found to be absolutely absent at the end of forty- 
eight hours in ten cases. In five cases no adhesions were found 
at the end of three days. In seven of these fifteen cases primary 
perforation of the appendix occurred. In twenty-two cases oper¬ 
ated upon adhesions had formed and subsequently given way, per¬ 
mitting general infection of the peritoneal cavity. In addition to 
these, five cases were observed in which the patients died without 
operation, the autopsy revealing as the cause of death septic perito¬ 
nitis due to ruptured adhesions. The time from the beginning 
of the attack to the death of the patient in these cases averaged 
four and a half days. 

The Condition of the Peritoneal Cavity .—In two cases there 
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was general peritonitis without rupture of adhesions. In both of 
these the serum was clear. In both the patients recovered. In 
six cases slightly turbid, milk-like fluid, or serum which had 
become infected, was present without general peritonitis. Five 
of these recovered ; one died of general sepsis. 

In thirty cases peritonitis from direct infection through the 
medium of the contents of an appendicular abscess, of an encysted 
sero-purulent focus, or from perforation of the appendix itself 
into an unprotected peritoneal cavity was found. In all these 
cases the fluid was sero-purulent. In twelve faecal matter was 
also present. A fatal termination invariably followed this method 
of infection of the peritoneum. 

Methods of Dealing with the Appendix .—In 116 cases the 
appendix was removed. In thirty-nine cases it was ligatured, 
excised, and carbolic acid applied to the stump. In fourteen 
cases it was ligatured, excised, and fuming nitric acid applied 
to the stump. In forty-eight cases it was ligatured, excised, 
and the thermo-cautery applied to the stump. In eleven cases 
the peritoneal covering of the appendix was circularly divided, 
a cuff-shaped flap consisting of the serosa reflected, the remaining 
walls of the organ ligatured as close to the caecum as possible 
by a catgut ligature, and amputated distal of the ligature. The 
mucous membrane projecting from the stump was then cauter¬ 
ized, and this sunk in a furrow produced by crowding the stump 
against the outer surface of the cajcal wall. The margins of this 
furrow were then closed over the stump, thus burying the latter 
completely between peritoneal surfaces, by the application of a Lem- 
bert suture. Woelfler’s mixture, consisting of iodoform one part 
and compound tincture of benzoin ten parts, was painted over the 
line of suturing. In fifteen additional cases the above procedure 
was carried out with the exception that the ligature was applied 
to the entire wall of the appendix, circular division and reflection 
of a cuff of peritoneum being omitted. In six cases the condi¬ 
tion of the appendix was such as to prevent the application of a 
ligature. In four of these a.clamp forceps was applied to close 
the opening into the cascum. In one case even this could not be 
successfully accomplished, but inasmuch as the appendix in this 
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case was situated extraperitoneally, the wound-cavity was simply 
tamponed with gauze. The case recovered in spite of the fact 
that septic pneumonia was present at the time of operation. 

In three cases the stump of the meso-appendix was sutured 
to the cnxal wall at the site of the buried stump of the organ, 
with the view of still further adding to the solidity of the crecal 
wall at this point, as well as doing away with the necessity of 
leaving a raw surface of peritoneum in the abdominal cavity, 
with its attendant dangers of viscous adhesions and intestinal 
obstruction from angulation. 

Tin*: Clinical Anatomy. 

The relation of the appendix with reference to a line drawn 
from the anterior superior spinous process of one side to that of 
the other, as well as the direction of the organ, was noted in 123 
cases. The results appear in the following table: 

Class A. Colon Normally Placed. 

(1) Appendix above the transverse line: Line N.W., 12; 
line N., 7; line N.E., 6. Total 25. 

(2) Appendix parallel with the transverse line: Line W.; 
8 ; line E., 5. Total 13. 

(3) Appendix below the transverse line : Line S.W., 29 ; line 
S., 24 ; line S.E., 20. Total 74. (Of those in the S.E. direction, 
10 passed into the pelvis.) Total number in Class A, 112. 

Class B. Colon Abnormally Placed. 

In the pelvis, 4 ; in the left iliac fossa, 1 ; sinistrad of the 
umbilicus, 2; behind the umbilicus, 1. Total number in Class 
B, 8. 

In addition to these, in one case, the appendix passed first 
in the S. direction, then E., then YV., and then N., assuming 
the shape of an inverted interrogation-point. In one case it 
passed first N.W., and then, with a sharp bend, it passed directly 
in the S. direction. The appendix, in this case, had been forcibly 
pressed against the lateral pelvic wall, between the latter and an 
over-filled colon, and ulceration and perforation had taken place 
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at the angle. In one case the appendix was corkscrew-shaped, 
with the general direction S. 1 

In only three cases of the entire series was the appendix 
identified as having an extra peritoneal location. In one case the 
fcetal type of the organ persisted. In this case the sinistral sur¬ 
face of the colon had developed at the expense of the dextral 
surface ; the funnel-shaped base of the appendix was implanted 
upon the outer wall of the caecum. 

Condition* of Appendix upon Removal. 

The condition of the appendix when it was removed in the 
129 cases in which this was noted was as follows : 


( 1 ) Simple Inflammation of the Organ. 

Inflammation of the mucous membrane alone 1 

Serous inflammation of the walls of the appendix, in 

addition to inflammation of the mucous membrane 13 

(2) Suppurative Inflammation of the Organ. 

Distended with pus (acute cases. 2 

Multiple abscesses of the walls of the appendix .... 1 

(3) Gangrenous Appendices . 

Gangrene of the entire organ.11 

Gangrene of the peripheral ]>ortion.20 

Gangrene of the central portion, including four that had 

sloughed entirely away from the c;vcum at the base . 13 

Gangrene of the walls alone. 1 

Gangrene of the mucous membrane alone. 2 

Gangretie of the tip, combined with ulceration ami per¬ 
foration elsewhere in the organ. 6 

(4) Ulcerated Appendices. 

Ulceration with perforation. - 33 

Ulceration without perforation. I 


Changes in Chronic Relapsing Cases Operated lion in the Interval 

BETWEEN THE ATTACKS. 

(1) Thickened, with traces of exudative inflammation, but no other 

changes . 6 

(2) Fibrous degeneration and obliteration of the cavity of the organ . . 3 

1 In the course of other abdominal sections I have observed the appendix in the 
following locations: In the scrotum with intestine and omentum, 2; in the sac of a 
femoral hernia, 2 ; in the sac of an umbilichl hernia, I. 
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(3) Stenosis and cystic dilatation, with muco-pus in the cavity: 

Perforated. 5 

Xon-perforated. 6 

Total. II 

(4) Stenosis and angulation, with dilated cavity and inuco-pus in cavity 2 

(5) Tubercular ulceration. I 

Chances in Recurrent Cases Operated upon after Two or More Attacks. 1 

(1) Meso-appcndix shortened at its middle and thickened; organ 

corkscrew-shaped. 1 

(2) Organ thickened and adhesions present. I 

(j) Appendix completely enclosed in a veil like process of the peri¬ 
toneum ; organ the seat of chronic inflammatory changes .... 1 

Presence of Foreign Bodies or F.ecal Matter. 

In two instances foreign bodies were found. One of these, 
a true enterolith, was found in the appendix, while the other, a 
gall-stone, was found in an abscess-cavity surrounding an appen¬ 
dix which had sloughed away from the caecum. In twenty-four 
instances small masses of fa;cal matter, more or less inspissated, 
were found, either in the appendix itself or in surrounding puru¬ 
lent or sero-purulent collections. 

1 These cases are here denominated simply recurrent cases. While, clinically 
speaking, this is probably correct from the pathological stand-point, they should be 
considered as cases of chronic appendicitis. 









Time of Operation. of' Recovered. Died. ! Complication* in Discs which Complication* and Causes of Death 

Cases 1 Recovered. in ratal Cases. 




1 Post-operative. * The Intestinal obstruction in this case was due to the appendix acting as a constricting band. * Post-operative. 












Table Showing the Relation Between the Time of the Operation and the Result in 

Cases—Continued. 



sistent f;ecnl fistula which finally 
required a secondary operation 
for its closure in the other; in 
one case the appendix could not 
he removed with safety. 















Influence upon Clinical Course in Cases Cause or Manner of Death in Fatal 
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its way in an upward direction to 
a level with the posterior attach 
ments of the diaphragm. 
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Subsequent History and Mortality in Cases Operated 
UPON, AND IN WHICH THE APPENDIX WAS NOT REMOVED. 

Of twenty-five cases in which the appendix was not removed 
there were seventeen recoveries and eight deaths. In the fatal 
cases the condition of the patient, due to septic peritonitis, was 
such as to prohibit the prolonging of the operative procedure to 
the extent of searching for and removing the appendix. Of the 
seventeen recoveries two suffered in the course of the next two 
years from a subsequent attack, and one of these proved fatal. 
The time that has elapsed without recurrence of the attack in the 
remaining cases, so far as can be ascertained, is as follows: 


3 years and 9 months. I case 

3 44 44 6 44 2 cases 

2 44 “ 7 44 I case 


2 44 44 6 

2 " “ 3 

2 44 44 2 

2 44 44 1 


2 44 44 11 44 2 cases 

2 “ 44 10 44 2 44 

2 44 44 8 “ I case 

5 “ . • • I “ 

2 44 2 cases 

Summary ok Results of Oik ration. 

Total number of cases operated upon.154 

Died from causes attributable to the operation. 4 

Died from causes existing prior to the operation .... 39 

Total number of deaths.43 

Causes of Death. 

(1) Acute Cases {Primary and Recurrent). 

A. Due to the disease. 

Septic peritonitis.32 

Septic pneumonia. I 


I larniorrhage from iliac vein from extension of gangrenous 

process. . 1 

Intestinal obstruction. 1 

Gangrene of adjoining colon and of lateral j>elvic wall; 
septic peritonitis; intestinal obstruction from angula¬ 
tion and intestinal paralysis combined. I* 

1 It is doubtful whether this case should be placed among deaths due to the disease ori to the 
operation. The gangrenous conditions surrounding the appendix, however, were probably the cause 
of the septic peritonitis. 
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Gangrene of wall of adhesions ; rapid general sepsis . . I 

B. Due to the operation. 

Intestinal obstruction, ileus. I 

Intestinal obstruction, angulation.2 

1'etan us. I 

(2) Recurrent Cases Operated Upon in Interval between Attacks. 

Number of cases. 5 

Recovered. 5 

Chronic Kr. lapsing Casks. 

(1) ()j>erated uj>on in acute relapse.. S 

Recovered. 7 

Died. I 1 

(2) Operated upon in period of <juiescence.22 

Recovered.21 

Died. I* 


l This had developed, prior to operation, into an acute and rapidly progressive case of septic 
peritonitis. 

* Tubercular ulceration of the ileum. 













Mild case of cndoappendicitis. Tenderness be- Recovery. No subsequent attack al the end of three years, 
gan to subside at the end of 24 hours. 
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Well-marked attack in which all symptoms, Recovery. No further attacks during two and a half years, 

including tenderness, began to subside al the 
end of 24 hours. 

Early perforation anti septic peritonitis. Opera- i Death. Patient died a few hours after my visit, 

tion refused. I 






Cases not Operated Upon.—Concluded. 
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Sc*. Age. . Symptoms. Conditions Disclosed by the Operation. | Result. Remarks. 
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Taw.k ok Casks ok l)t»ntTKri, Diagnosis Rkvkai.ing Conihtions Otiikk than Awkniucitis.—Conci.uukd. 


OBSERVATIONS UPON APPENDICITIS. 


575 



the bottom, 44 Hyperplasia” should read 44 Hypoplasial.” On page 489, nine lines from the top, the word 44 not” should be omitted. On page 
487, eight lines front the bottom 44 ulcerating” should rend 44 ulcerative.” On page 487, five lines front the bottom, “obtains” should read 
44 obtain.” On page 4S8, seven lines from the top, 44 causes” should rend 44 factors.” On page 4S9, first line, insert after 44 followed,” 44 in 
some casesand omit 44 symptoms” after “ temperature.” On page 490, fourteen lines from the top, 44 plays” should read 44 play;” sixth line 
from bottom, same page, substitute 44 not” for 44 now.” 




